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ABSTRACT 



The device con^rises a prosthesis design ed as a hollow 
body compressed against the action of restoring spring 
forces to across section reduced relative to an expanded 
use position, and held in this position by a strippable 
sheatlL After the sheath is str^^jed, th^jimat hesis auto* 
matically expands to a cross section correspond ing to 
~ttie use position. TTie sheatlvwhidi-can'be'^mMhworir" 
in^tiEe approximate form of crocheted material, extends 
over the entire length of the prosthesis and consists of at 
least one continuous thread and at least one drawstring. 
The prosthesis, held in the radially compressed position 
by the sheath, can be mounted displaceably on a feed 
wire or non-axially-displaceably on the insertion end of 
a probe or a catheter. 

51 Claims, 3 Drawing Sheets 
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thesis is surrounded by a sheath which can be pulled off 

DEVICE WITHA PROSTHESIS IMPLANTABLE IN it, said sheath consisting of at least one through thread, 
THE BODY OF A PATIENT and compressed to a reduced cross section, by the 

fact that at least one drawstring is provided, said draw- 
The invention relates to a device with a prosthe^ 5 string being laid so it extends away from the sheath 
implantable in the body of a patient, espedally in a holding the prosthesb in its radially compressed state, 
blood vessel or other body cavity, and designed as a the thread forming said sheath being retractable, 
hollow body. The prosthesis is compressible against the In the invention, the prosthesis is therefore held in its 
actionof restoring spring forces down to a cross section radially compressed state by means of this external - 
which is reduced relative to an (expanded) operating 10 sheath and reaches its intended expansion position only 
position. The prosthesis may be also automatically ex- after removal of this sheath, which is designed to be 
panding to a cross section corresponding to the operat- puBed oft thanks to the pretensioning force generated 
ing position following removal of the restraining forces during compression. 

effecting the compresaon. The sheath can be in particular a meshwork produced 

BACKGROUND croch«ing, knotting, tying, or other methods of 

T^pgh formation. 

Devices of this type are known, and serve for percu- Advantageously the prosthesis, held by the sheath 
taneous implantation of vapilar prostheses m particu- which can be puDedoffin the radially compressed state, 
lar Prostheses whK:h are mttodudble percutaneously can be received on a probe, or a flexible guide wire, and 
andei^mthelumenare^erexiw^ 20 advanced thereon. In one design of a device of this kind, 

canybymi^ofaknownbaUoonc^^ implantation is accomplished by introducing the guide 

radius to the larger radms to hold a vascular lumen ^ ^ fashion into a vessel and then advancing 

open, or they expand automatically foUowmg previous prosthesis, held in a radially compressed state,^ 

compression pnor to maplantation by spnng force, due . . . ^ ' aH«««r^ frw- ^»r««il 

to spTLgpreLsioBi^lenerated during compression. 25 t^T^si^c^^L^^^^^^ 

Vaxtous systems a« already known for ins^g self- S,^^ "^^"Sff a^yC 
«pandmgvasc«JMpro^ the insertion^therwf. 

force mto tte body of a patient, and to implant or an- ««»"""'^ «^ »u u j -j 

. „ . _ .,^..1 uTT ♦>.. Another iiin>rovement, on the other hand, provides 

cnor tnem m the vessel by removmg the restraining ^. , ^. ~j . . , . " ^. .. „ j „ » 

ffjf^ 30 that the prosthesis, held m the radially compressed state 

The commonest method, which is described hi EP-A- ^^^^ can be pulled off, fa held in an 

0 183 372. consists m compressmg an endoprosthesis, S^^b/L?t'S^*2^iS 

made in the form of a tubular hoDow body, to a reduced Spec^oally, this, probe can be a catheter advanced over 

cross section and then pushing it in the compressed ^ guide wire. 

state, using a so^alled pusher, through a catheter previ- 35 Evmwiththeaxiany feed mounting of the prosA^^ 

ously introduced into a vessel until they are in the cor- ^ ^ ™ compressed state, on the msertion end of 

rect poation in the vessel. However, this system suffers * P"^^ ^ * catheter, implantation takes place in sample 

from the disadvantage that a considerable expenditure fashion witii the probe or catheter being advanced to- 

of force is required to push the prostheas through the gether with the prosthesis mounted on the insertion aid, 

catheter because its displacement is counteracted by AO example under the control of x-rays, up to the im- 

considerable frictional forces, plantation site, and then by pulling off the sheath, made 

Another method (not confirmable by publications) example as a covering meshwork, the prosthesis is 

consists in retracting a sheath covering the endopros- exposed and implanted m the proper location by its 

thesis and holding the latter together, m the vessel at the automatic expansion. 

implantation site. Here again there is the disadvantage 45 ^ mounting the prostheses on the msertion ends of 

that high frictional forces must be overcome. More- probes or catheters, it has been found to be advanta- 

over, the tube system is quite rigid because of the sheath gcous for the prosthesis to be mounted on a non-sl^ 

covering the prosthesis, making introduction into a substrate surrounding the probe or catheter, so that 

vessel through curves very difficult undesired slipping and sliding during the release of the 

In another system (U.S. Pat No. 4,732,152) a woven 50 thread material forming the meshwork caimot occur, 

and spring-tensioned prosthesis is held together in the Advantageously, the self-expariding prosthesis can be 

compressed state by a double sheath, sealed at the distal a tube made by crocheting, knitting, or other methods 

end. This sheath is retracted from the folded prosthesis of mesh formation, composed of metal and plastic 

like a stockhig being pulled off the foot of a wearer. To thread material with good tissue compatibility, said tube 

reduce the friction which then occurs, liquid can be 55 being compressible radially against the action of preten- 

introduced between the two sheath layers. This system, siouing forces and automatically e:q>anding into its op- 

which initially appears elegant because of the reduction crating position after the restraining forces are re- 

of the frictiooal resistances, is extremely cumbersome to moved, and then remaining in the expanded position, 

handle however and requires two persons to operate. In the case of the prostibesis designed as meshwork, 

On the other hand, the invention is intended to pro- 60 acconting to a logical improvement, successive rows of 

vide an especially simple readily operable device mesh can made alternately of resorbable thread ma- 

for implantation of a prosthesis made in the form of a terial and non-resorbable thread material. This means 

hollow body, with a vascular prosthesis envisioned in that within a predetermined period of time after implan* 

particular. tation, the resorbable thread material will be dissolved 

<:ttmmativ nv top TxrvFmrnM ® *® prosthesis parts, then consi^ only of non- 

SUMMARY OF THE INVENTION resorbable thread material, will remain m the patient's 

This goal is achieved by virtue of the fact that in the body. These remaining components form circumferen- 

device according to the preamble of claim 1 the pros- tial rings of successive open loops. This avoids thread 
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intersections which could exert undesirable shearing conq)ressed position by means of a meshwork applied 

forces on suiroTmdiiig and growing tissue coatings. from the di^ end of the probe or catheter and extend- 
In the improvement just described, drugs can also be ing over the inse rt ion end of the prosthesis and by 
embedded in the resorbable thread material so that the means of a meshwodc that extends in the direction op- 
prosthesis constitutes a drug deposit which gradually S posite the proximal end and also extends over the end 
dispenses drugs during the gradual dissolution of the mesh of the first meshwork. It has been found advanta- 
resorbable thread material. geous in this oonnection for the two meshworks to be 
An especially advantageous improvement on the capable of being pulled off in opposite directions from 
invention is characterized by mflVing the tabular mesh- their loop-shaped end meshes by means of drawstrings, 
work holding the prosthesis in the compressed state in 10 In a design of this kind, following correct placement 
such a way that the mesh changes direction after each of the prosthesis mounted on a probe or a catheter in a 
wrap around the prosthesis and when successive meshes vessel, the meshwork applied from the distal end is 
are pulled off, the thread sections forming the latter pulled off first, beghming with the end mesh removed 
separate ahemately to the right and left from the pros- from the distal end and then advancing gradually until 
thesis. 13 this meshwork is removed completely and the thread 
The advantage of this improvement confflsts in the material is retracted. Then the nieshwork applied from 
fact that the mesh wrapped successively and alternately the proximal end is pulled off, starting with the end 
left and right around the prosthesis can be pulled off mesh toward the distal end and then advancing toward 
without the thread material becoming wrapped around the proximal end. It is obvious that when the meshwork 
the probe hokling the prosthesis or a catheter serving as 20 is pulled offin this way, the self-expandmg prosthesis is 
such, or undergoing twistmg, which would make fax* expanded gradually, starting at its distal end, into its 
tber retraction of the thread material more difficult intended operating position. 

because of the resultant friction. In another important embodiment, the sheath that 

It has also been found to be advantageous in the im- holds the , prosthe^ m its radially compressed position 

piovement described above for the loops or knots of the 23 consists of loops surrounding the prosthesis and spaced 

mesh wrapped successively around the prosthesis and axially apart, said loops being formed by the tiiread 

capable of being pulled off, to be tocated sequentially material, pulled throu^ a hole in the prosthesis, of a 

with respect to one anotho- or in a row runniag essen- thread gukled along inside the prosdiesis, with the ends 

tially axially. of the loops each bdng brought back through a hole. 

Another nnportant improvement on the invention 30 adjacent to the first hole in the circumferential direc- 

provides for the drawstring to extend away from the tion, into the interior of the prosthesis, and a warp 

mesh surrounding the insertion end of the prosthesis, thread, likewise running along the mside of the prosthe- 

and therefore the prosthesis, as the meshwork is pulled sis and guided through the ends of the loops, holds in 

off its distal end, gradually reaches its expanded posi- the loops in their wrapping positions. It is clear that in 

tion. 33 this design the prosthesis is released by pulling the warp 

In this improvement, the thread material to be pulled thread out of the end segments of the loops, and that the 
ofiT when the prosthesis is tightened can never enter the thread material formmg the loops, like the waip thread, 
area between the already expanded part of the prosthe- can be retracted in simple fashion. In a shnilar improve- 
sis and the wall of a vessel for example. The thread ment on the invention, the sheath holdmg the prosthesis 
material to be pulled off mstead extends only along the 40 in its radially compressed position consists of loops 
part of the mesh which has not yet been puUed off and which are azhUy spaced apart and are wrapped around 
thus in the area of the prosthesis which is still held in the the prosthesis, said loops being formed by thread mate- 
compressed portion. rial, pulled through a hole in the prosthesis, of a thread 

The ends of the thread material forming the mesh- guided along inside the prosthesis, with the ends of the 

work can be held by releasable knots, in the form of 43 loops each being brought back into the interior of the 

so-called slip knots for exair^le, and thereby have their prosthesis through holes spaced axially from the first 

rdeasability preserved. One espedally simple means hole, and held in place by the fact that a loop formed 

that has been found for axial mounting of the prosthesis from the thread material running mside the prosthesis is 

on a probe or on a catheter serving as such is for the pulled through each loop end brought back into the 

beghming of the thread material forming the meshwork 50 prosthesis, said loop then being brought out througlh a 

and an end mesh to be pinched in holes in the probe or hole following in the axial direction, then being 

catheter, yet capable of being pulled out of their wrapped around the prosthesis and brought back in the 

pinched positions by means of the drawstring. The be- same marmer with its loop end passing through a hole 

ginning of the thread material can be pinched between into the prosthesis and being secured in this position. In 

the probe and the cuff mounted held on the latter, how- 55 this design also, the pulling off of the sheath holding the 

ever. prosthesis in its radially compressed podtion is accom- 

The cuff material is held espedally securely, but at plished in simple fashion by means of the thread extend- 

the same tune in such a way that it can be easily pulled ing from the last loop, from which the loops surround- 

ofT, if from the knot of the mesh of the first mesh on the ing the prosthesis are formed 

pull-off side of the meshwork, a loop passed through a 60 For especially tight wrapping and the resultant com- 

hole extends, one end of said loop making a transition in pression of the prosthesis, it has also been found advan- 

the vicinity of the above knot to the drawstring. As a tageous to use shrinkable thread material to form the 

result, this loop can be pulled off by means of the draw- meshwork. The meshwork that can be pulled off can 

string through the above-mentioned knot and then all of also consist of a plurality of threads running parallel to 

the mesh forming the meshwork can be pulled off in 63 one another. 

succession. Another important improvement on the invention 

According to another logical improvement on the provides that between the prosthesis and the sheath 

invention, the prosthesis can also be hdd in its radially holding the latter in the racially compressed state, at 
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least one additional sheath is provided which loosely the strippable sheath, ca n expand to resemblg ^ajntnig^ 
fits around the prosthesis and allows a partial expansion at its prorimal end in th d expanded^fet atfeSoilbS^S-g^ 
of the prostheas when the outer sheath is pulled off, and mu val irt the sheaQ ^ i ms prosthesis d^ gi is i mportant 
is itself subsequently capable of bemg pulled oft " Jor unplauis in tlui"^Icinit^ro lbrgct^^ 

This improvement is also one Aat involves a sheath, 5 ^Becaus e mere is always tH^HSgCTof^^^SsffiS^ 
surrounding the prostiiesis loosely and with a certain ^ahppmg intd'thfe brancnmg vess eLln vi^ M-of the trum-^ 
amount of play, being mounted on said prosthesis, ^i^h^ ^d expansion at tne pronmal end, however, 
which can be a meshwork, with the prosthesis and the s uch dl^^g during n nplantation is effectively snp- 
'mnex sheath being sunounded closely by an outer pressca w nen tne sHSth'surrounding die proiahti&lb is- 
sheath \^ch holds the prosthesis, together with the KJstrqjped off the proximal end. 
sheath mounted directly on it, in the radially com- nPonjiprrriM 
pressed state. The prostheas is consequently sur- Ulii»ciaKliON 
rounded by two layers, so to speak, and after the outer One embodiment of the device according to the in- 
sheath is stripped, can expand only within the limits set vention will now be described with reference to the 
by the inner sheath. The final implantation is then ac- 15 attached drawing. Schematic views show the foUow- 
complished by stripping the inner sheath, Le. in stages. ing: 

Of course, several meahworks surrounding one an- FIO. 1 shows a catheter with a vascular prosthesis 
other with a certain amount of play can be provided, moimted on its distal end held under radial pretension- 
which permit expansion of the prostheas in several ing in the compressed state by a crocheted material in 
successive stages. 20 the form of a strippable tubular meshwork; 

Within the scope of the invention, the spaces between FIO. 2 is a view showing the formadon of an initial 
the meshes of a meshwork surrounding the prosthesis mesh of crocheted material on the prosthesis, with a 
and holding it in the compressed state can be filled and loop brought around the vascular prosthesis on the 
smoothed with gelatin or a similar substance which right sid^ 

dissolves in the body of a patient This facilitates intro- 25 FIO. 3 is a view like that in FIO. 2, showing the 
duction of such a device. formation of a crocheted mesh adjoining the initial 

According to yet another improvement, at least one mesh, wrapped around the vascular prosthesis on the 
end of the prosthesis can be surrounded in the com- left sid^ 

pressed state by a cuff, said end, because of the axial FIO. 4 is a view samilar to FIO. 1 showing a design 
shortening of the prosthesis that takes place during 30 for a device in which the vascular prosthesis moimted 
expansion, escaping the gr^ exerted by the cuff. A cuff on the cath^er is held in its compressed state with radial 
of this kind can be moimted permanently on the probe pretensioning by means of strippable crocheted material 
and/or a catheter, with the open side facing the prosthe- mounted on the distal and proximate ends; 
sis, for example on the side toward the distal end. This FIO. 5 shows the device according to FIO. 4 but 
produces a smooth transition that facilitates introduo 35 with the crocheted material applied from the distal end; 
tion, at the end of the prosthesis which is at the front in FIO. 6 shows the device according to FIO. 4 with 
the insertion device. the crocheted material applied from the proximal end 

For improved attachment of the prosthesis to a probe alone, eliminating the crocheted material shown in 
or a to catheter serving as same, the end of the prosthe- FIO. S; 

sis facmg away from the insertion end can abut at a 40 FIO. 7 shows the vascular prosthesis alone, held in a 
radially projecting step or shoulder or a cuff moimted radially compressed position by wrapping loops; 
on the probe or catheter, FIO. 8 is a view like that in FIO. 7 of a prosthesis in 

Yet another improvement on the invention provides which the loops holding the latter in a radially com- 
that when a catheter is used as a probe, the drawstring pressed position are formed by crocheting, and 
is introduced through a hole passing through the cathe- 45 FIO. 9 shows a portion of a vascular prosthesis in the 
ter wall in the vicinity of one end of the prosthes^ form of knitted fabric. 

enters the lumen of the catheter, extends through the In device 10 ^own in FIO. 1, an elongated catheter 
latter, and . extends beyond the end of the catheter. 11 serves as a probe, with a through lumen by which the 

However, a double-ltmien catheter can also serve as a catheter can be advanced in known fashion over a guide 
probe with one lumen serving to advance the catheter 50 wire inserted in a vessel. In the vicinity of its distal end 
over a guide wire and the other lumen being used to 12, catheter 11 carries a prosthesis 13 hdd in a com- 
guide the drawstring. pressed position under radial pretensioning by means of 

When using a catheter with one or two lumina as a a crocheted material 14, said prosthesis, following elimi- 
probe, with the drawstring pasang through the catheter nation of the restraining force provided by the cro- 
lumen, assurance is provided that the walls of the ve&- 55 cheted material, changing to its intended expanded 
sels or other body cavities in which a prosthesb is to be position by expanding automatically. For example, the 
^tp p^fintprf cannot be damaged by the drawstring and- prosthesis can be a tabular knitted fabric radially com- 
/or, when the meshwork is stripped, by the thread ma- pressible against the effect of a restoring spring force 
terial, which b then pulled back through the catheter into a position in which it fits closely around the cathe- 
lumen. 60 ter in the vicinity of its distal end. 

It has also proven to be advantageous for the draw- Prosthesis 15 is surrounded by a crocheted material 
string and/or the thread material ofthe meshwork to be 14 formed by a continuous thread, with successive 
provided with a friction-reducing lubricant meshes wrapped around the prosthesis alternately on 

In addition, at least the drawstring can be made in the one side or the other, in other words alternately on the 
form of a metal thread or provided with an admixture of 65 right or left side. The initial section 17 of the thread 
metal, so that good visibility with x-rays is ensured. material, located in front of the first mesh 16 associated 

Finally, accordmg to y et another improvement, the with the distal end 12 of catheter 11, is pulled through 
pr^thesis».kept in tfae^radially compressea position py a slot 18 in the catheter wall, pinched in said slot, and 
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th^ extends through the catheter lumen and out the vessel prior to its implantation by stripping the cro- 

through the distal end of the catheter, A strippable loop cheted material. 

22 is pulled through a knot 21 that closes end m^ 20 The crocheted material that holds prosthesis 45 in the 

which is ronote &om .the distal end, said loop being compressed position shown in FIG. 4 is ^>plied sequen- 

puUed througli two cuts 23, 23' in the catheter walU and 5 tially, with crocheted material 46 starting at the distal 

is therefore likewise held axially by pinching. end. The other crocheted material 47 is applied from the 

The free thread end guided through knots 21 of said proximal end and then overlaps the end of the first 

end mesh 20 forms a drawstring 24 extending along crocheted material 46. 

catheter 11, by means ofwMch drawstring, fibrst loop 22 FIG. 5 shows that catheter 41 is provided on the 
held on the catheter by pinching and then gradually the 10 distal end with a silicone cuff 43, which serves to hold 
mesh formed of crocheted material eztendmg around Uie initial segment 48 of the thread required for the 
the piosthes^ and holding the latter in its compressed fonnatian of the first crocheted materiaL For this rea- 
state, can be stripped through said end knot Since the son, initial segment 48 of this thread is pulled through 
meshes are wrapped alternately rigjht and left around beneath silicone cuff 43. Then the first meshes 49, in the 
prosthesis 15, when the mesh is stripped the threads on 15 manner explained above in conjunction with FIGS. 1 to 
the right and left sides of the catheter are released alter- 3, sure crocheted on catheter 41, and provide a firm seat 
nately from the corresponding mesh knots, and after the on the catheter for the first crocheted material. Subse- 
mesh facing the distal end comes loose, initial segment quent meshes 50 fit over the end of prosthesis 41 that 
17 ofthe thread material can be pulled out of its pinched points toward the distal end of the catheter, and com- 
position in slot 18 at distal end 12 of catheter 11. 20 press the latter under radial pretensioning with simulta- 
In an enlarged view, FIGS. 2 and 3 show the mesh neous axial immobilization of the prosthesis on the cath- 
formation with alternate front and back wrappmg of eter, as shown in FIG. 5. A final mesh 51 of this cro- 
catheter 15, which in these figures is shown as a rigid cheted material 46 is then ^piied externally on prosthe- 
tubular structure for the sake of simplicity. After secur- sis 45, with thread 52 extending Crom this mesh as a 
ing initial section 17 ofthe thread material in the manner 25 drawstring to strip the mesh of the above-mentioned 
shown in FIG. 1 by pinching in slot 18, the thread is crocheted material. 

wrapped around the catheter, then a loop 26 is pulled FIG. 6 shows the application of the second crocheted 

through under the thread, and then from free thread material 47 from the proximal end. Beginning 55 of the 

material 27, a mesh on the back of the catheter is pulled thread material of this crocheted material is again held 

around the latter and passed dirough loop 26, whose 30 by means of a ^cone cuff 54 pulled onto the proximal 

section pulled through the above loop 26 in turn forms end of catheter 41, while the beginning of the thread is 

a loop 28 to form the next mesh. FIG. 2 shows free pulled through beneath this cuff. Then several meshes 

thread material 27 in solid lines before it is pulled 56 are crocheted onto the catheter in the direction of 

through loop 26, and shows it in dashed lines after it is the distal end; followed by additional meshes 57, while 

pulled through this loop and forms loop 28 for the next 35 wrapping prosthesis 41 during its simultaneous radial 

mesh compression up to and beyond meshes 50, 51 of the first 

To form the next mesh, as shown in FIG. 3, forming crocheted material 46 facing away from the distal end, 

another loop 30 in the manner shown by the dashed which are held thereby. A last mesh 58 ofthe crocheted 

lines, the free thread material is pulled out of the posi- material 47 applied from the proximal end is then pulled 

tion shown at 31 in front ofthe catheter, through previ- 40 through under silicone cuff 43 pushed onto the distal 

ously formed loop 28, and then this process of loop and end of the catheter, and held thereby. In addition, 

mesh formation is continued, with the thread material thread 60 extends from the end mesh facmg the distal 

pulled alternately behind and in front of the catheter end ofthe crocheted material 47 applied from the proxi- 

through the respective loops until the prosthesis held in mal end, as a drawstring to strip the mesh of this cro- 

the catheter is crocheted over its entire length. 45 cheted materiaL 

Loop 22, pulled through the loop associated there- The prosthesis 45 in the embodiment shown hi FIGS, 
with or through a knot 21 formed by puUing together 4 to 6, like that in the embodhnent shown m FIGS. 1 to 
these loops to form aid mesh 20, is then pulled m the 3, is held under radial pretensioning in tl^ comprised 
manner shown schematically in FIG. 1 through the two position on catheter 41 and automatically expands to its 
axially spaced slots 23, 23' in the wall of the catheter SO expanded position after removal of crocheted material 
and held in place by pinching. The remaining thread 46, 47. Following introduction of the prosthesis 
materia] then forms drawstring 24 which extends from mounted on the catheter into a vessel and its location hi 
the loop of end mesh 20 and permits the croch^ed place, in^lantation occurs in such fashion that cro- 
material to be stripped, with the thread material of tiie cheted material 46 applied from the distal end is re- 
meshes as they are stripped alternately coming loose on 55 moved first This is accomplished by stripping the mesh 
one side or the other of prosthesis 15, thereby releasing of this crocheted material by means of drawstring 52, 
the prosthe^ to expand under the pretensioning force with mesh 51 located beneath the crocheted material 
imposed during crocheting as a result of radial compres- applied from the proximal side being stripped first and 
sion. then gradually meshes 50 and 49 abutting tixe distal end 

In embodiment 40 shown in FIG. 4^ a prosthesis 45 is 60 being stripped until eventually the first mesh adjacent to 
mounted and held in its compressed position under silicone cidf 43 comes free and the beginning of thread 
radial pretensioning on an elongated catheter 41 in the 48 beneath the silicone cuff is pulled out, 
vicinity of distal catheter end 42, This purpose h served Smce the end of the prosthesis that points toward the 
by crocheted material 46, 47 shown in FIGS. 5 and 6. distal catheter end is released by stripping croch^ed 
Catiieter 41, like cath^er 11 of the embodiment shown 65 material 46 applied from the distal end, this ^d of the 
in FIG. 1, is advanceable by means of a guide wire prosthesis expands radially as a result of the pretension- 
located in a vessel, in said vessel so that prosthesis 45 ing forces of the prosthesis itself, while the remaining 
mounted on the catheter is implantable positionwise in part of the prosthesis is still held in the compressed 
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position by crocheted material 47 applied &om the together with loop end 76^, back into the interior of the 

proximal end. Partially expanded prosthesis 45 is axially prosthesis. Thread material is then pulled through this 

immobilized m this pc^on both by the adheave eSect loop end 76' located in the interior of the prosthesis, 

between the catheter and the prosthesis and by a siH- forming another loop and guided externally through a 

cone cuff €2 mounted on the proximal end of prosthesis S hole 71' following m the axial direction, then is wrapped 

45 on catheter 41» which cnfT the prosthesis abuts axi- again around the prosthesis as loop 74' and secures the 

ally. loop end» brought back into the interior of the prosthe- 

After stripping first crodieted material 46, croch^ed sis through another hole 72', m the same Tnannpr as the 

material 47 applied &om the proximal cod is also first loop. 

stripped, specifically by means of drawstnng 6D extend- 10 Referring to HO. 9, a knitted intravascular prosthesis 
ing from its Old mesh 58 on the side pointing toward the 80 partial view to illustrate con^Kment threads) is 
distal end. It is clear that when the drawstring is pulled, shown in which a thread 81 of resorbable material and 
loop 58 held at the distal end beneath silicone cuff 43 is . a thread 82 of non-resorbable material are knitted to- 
stripped first and then meshes 57 and 56 are stripped, gether ahematdy. The non-resorbable thread material 
starting at the side facing the distal end, gradually in the IS can be tantalum for example. 

direction of the proxnnal end, witii prosthesis 45 ex- The advantage of this prosthesis design consists in the 

pending radially and abutting the walls of a vessel to be fact that the resorbable thread material dissolves fol- 

equipped with a prosthesis. At the end of the stripping lowing expiration of a predetermined period of time 

process, thread eaid 55 located beneath silicone cuff 54 . after implantation, and then only the non-degradable 

at the proximal end is pulled &ee. Prosthesis 45 is then 20 components remain in the body of a patient These 

free of catheter 41 and the latter can be withdrawn in remaining components form circular rings of successive 

simple fashion out of the vessel. open loops. In this manner, thread crossings are 

Prosthesis 70 shown in FIG. 7 is likewise tubular in avoided, which could exert unnecessary shearing forces 

shape and self-expanding. It can be a meshwork, on the surrounding and growing tissue coatings, 

roughly in the form of a knitted iabria The prosthesis is 25 Prostheses according to FIG. 9 can also be designed 

provided with holes 71, 12 associated with one another in simple fashion as drug deposits with drugs being 

pairwise and located at approximately equal axial dis- imbedded in the resorbable thread ihaterial and released 

tances from one another. Loops 74 surrounding the as this material degrades, 

prosthesis externally hold the prosthesis together in its I claim: 

radially compressed state. These loops are thread mate- 30 1. In combination, a device with a prosthesis unplant- 
rial, each pulled through a hole 71, of a thread 75 run- able in a body of a patient, said prosthesis design^ as a 
ning along the inside of the prosthesis, said thread then hollow body and being compressible against restoring . 
surrounding the prosthesis forming a loop with tension, spring forces to a cross section which is reduced rela- 
and with loop end 76, each being introduced through a tive to an expanded use position, said prosthesis also, 
hole 72 corresponding to matching hole 71, back into 35 after removal of restrauiing forces that maintain said 
the interior of the prosthesis. The loops are held in the prosthesis in reduced cross section, expanding automati- 
wrapping position shown in FIG. 7 by means of a warp . cally to a cross section that corresponds to the use posi- 
thread 78 guided through loop ends 76 inside the pros- tion, wherein said device is a strippable sheath formed 
thesis. of at least one continuous thread surrounding said pros- 
The advantage of the embodiment shown in FIG. 7 .40 thesis in said reduced cross section, and at least one 
consists in the fact that loops 74 wrapped around the drawstring being layable to extend bom the sheath that 
prosthesis at essentially constant axial intervals are used holds the prosthesis in reduced cross section, said draw- 
as means for radial compression of prosthesis 70, said string being retractable to effect automatic expansion of 
loops having no external knots at all but formed by a said prosthesis by removing said sheath, 
thread 75 running along the inside of the prosthesis and 45 2. The device according to claim 1 wherein the 
held in the tensioned position by means of the warp sheath holding the prosthesis in reduced cross section is 
thfiffflff 78 likewise running along the inside of the pros- a strippable meshwork. 

thesis. 3. The device according to claim 1 wherein the pros- 

The prosthesis according to FIG. 7, in the same way thesis, held in reduced cross section by the strippable 

as described above in coijunction wi^ FIGS. 1 to 6, is 50 sheath, is mounted on a probe advanceable into a body 

mounted in a radially compressed state on a catheter in lumen. . 

the vicinity of the distal catheter end, and is implantable 4. The device according to claim 3 wherein said 

by means of the cath^er by advancing the latter in a probe is an elongate catheter with a distal insertion end 

vessel. Following correct positioning in the vessel im- for entry into a body lumen and a proximal end, said 

plantation is accomplished in simple fashion by puUing 55 prosthesis, held in reduced cross section by the strippa- 

warp thread 78 out of ends 76 of loops 74, whereupon ble sheath, being held vx an axially fixed manner on the 

prosthesis 70 expands radially under its own spring insertion end of said probe. 

pretensioning force to its proper expanded position. 5. The device according to daun 4 wherein the probe 

Thread 75 which is puUed to form the loop can then for advancing the prosthesis includes a lumen so the 
likewise be simply pulled back. 60 probe can be advanced over a guide wire. 

The embodiment shown m FIG. 8 differs firom the 6. The device according to clahn 3 wherein the pros- 
embodiment in FIG. 7 in that loops 74 surrounding thesis is mounted on a nonslip substrate which is 
prosthesis 70' and spaced axially apart are formed by mounted on the probe. 

crocheting. Through a hole 71' in the prosthesis, thread 7. The device according to claim 3 whereb a first end 
material Crom thread 75 guided along the interior of the 65 ofthe thread forming the sheath and a second end of the 

prosthesis is pulled out and wrapped as a loop 74' thread forming an end loop of the sheath are secured 

around the prosthesis, and is also introduced through a positions on the probe and rdeasable by pulling the 

hole 72' spaced axially from above-mentioned hole 71', . drawstring. 
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8. The device accordisg to claim 7 wherein the first 25. The device according to claim 24 wherdn knots 
and second ends of the thread forming the sheath are of said strippable loops of the surrounding sheath are 
pinched in holes of the probe. arranged so that adjacent knots lie respectively on op- 

9. The device according to claim 7 wherein the first posite sides of the sheath, 

end of the thread forming the sheath is pinched between 5 26. The device according to claim 24 or 25 wherein 

the probe and an elastic cuff. knots of said strippable loops of the surrounding sheath 

10. The device according to claim 7 including a are arranged such that alternate knots lie axially sequen- 
sheath with an end loop attached to the probe and one tially in rows. 

end of the thread forming said end loop esitending firom 27. The device according to any one of claims 1, 2, 3, 

a slipknot to fonn said drawstring. 10 5, or 17 wherein the drawstring extends from a portion 

11. The device according to claim 3 v^erein. the of the sheath snnomiding a distal insertion end of the 
prosthesis is held in its radially compressed position by prosthe^ so that when the sheath is stripped, the pros- 
means of a sheath of a first strippable meshwork applied theas gradually expands from the distal aid to the prox- 
from the distal end of the probe and a second strippable imal end. 

meshwork applied in the opposite axial direction IS 28. The device according to claim 1 wherein an end 

thereto, from the proximal end, and extending over an of the thread forming the sheath is hdd by a strippable 

end loop of the first meshwork. slipknot 

12. The device according to claim 11 wherein said 29. The device according to any one of claims 1, 3, or 
meshworks are strippable in opposite axial directions by 17 wherein the sheath holding the prosthesis in its radi- 
drawstrings. 20 ally compressed position is formed of successive wrap- 

13. The device accordmg to claim 3 wherdn at least ping loops wrapped around the prosthesis at axial dis- 
one end of the prosthesis is surrounded in the com- tances form one another, said wrapping loops being of a 
pressed state by a cuff on the probe, said prosthesis thread material extending along the inside of the pros- 
esc£q>ing from the cuff as a result of axial shortening that thesis and pulled through a first hole in the prosthesis, 
takes place during the expansion Of the prosthesis. 25 the ends of said wrapping loops being guided back 

14. The device according to daim 3 wherein an end through a second hole in said prosthesis drcumferen- 
of the prosthesis £Eicing away from the insertion end tially adjacent to the first hole, and into the interior of 
abuts a radial projection on the probe. the prosthesis, and said device further including a warp 

15. The device according to claim. 3 wherein the thrc^ running along the inside of the prosthesis and 
drawstring is fed through a lumen in the probe and 30 guided through the ends of the loops, the warp thread 
through a hole in the probe lumen that passes through a holding the loops in their wrapped positions. 

probe wall in the vicinity of one end of the prosthes^ 3D. The device according to any one of claims 1, 3, or 

said lumen extoiding to the proximal end of the probe. 17 wherein the sheath holding the prosthesis in its radi- 

16. The device according to claim 15 ^erem the ally compressed position is formed of wrappmg loops 
probe is a double-lumen catheter, with one lumen being 35 wrapped around the prosthesis at axial distances form 
used to advance the catheter over a guide wire and the one another, said wrapping loops being of a thread 
drawstring for the meshwork surrounding the prosthe- material extending along the inside of the prosthesis and 
sis being passed through the other lumen. pulled through a first hole in the prosthesis, ends of said 

17. The device according to claim 1 wherein the loops guided back into the interior of the prosthesis 
prosthesis is a mesh tube including metal thread mate- 40 through a second hole spaced axially from the first hole, 
rial. the wr£q>ping loops bemg held in wrapping positkm by 

18. The device according to claim 17 wherein the a loop formed from the thread material running inside 
prosthesis has successive mesh rows alternately made of the prosthesis being pulled through the end of the wrap- 
resorbable and nonresorbable thread material. ping loop positioned inside the prosthesis, said loop 

19. The device according to claim 18 wherein drugs 45 passing through the end of the wrapping loop then 
are embedded in resorbable thread material for enabling extending outward through an adjacent hole m the axial 
drug deposit by said prosthesis. direction and being wrapped around the prosthesis to 

20. The device according to claim 18 or 19 wherein form an adjacent wrapping loop. 

said non-resorbable material is a metal. 31. The device according to claim 1 or 17 wherein the 

21. The device according to claim 19 wherein the 50 sheath is formed of shrinkable thread material, 
sheath has successive mesh loops formed in opposite 32. The device according to claim 1 or 17 wherein the 
circumferential directions around the prosthesis, so that strippable sheath is a plurality of threads running paral- 
when successive mesh loops are stripped, the thread lei to one another. 

segments forming the loops come loose alternately on 33. The device according to claim 1 or 17 wherein at 

the right and left from the prosthesis. 55 least two sheaths are provided wherein a first one of the 

22. The device according to any one of claims 1, 2, 3, two sheaths holds the prosthesis in the radially com- 
5, or 17 wherein the sheath has successive mesh loops pressed state and a second sheath fits loosely around the 
formed in opposite circumferential directions around prosthesis such that when the first sheath is stripped, the 
the prosthesis, so that when successive mesh loops are second sheath permits partial expansion of the prosthe- 
stripped, the thread segments forming the loops come 60 sis, said second sheath being subsequently strippable 
loose alternately on the right and left from the pros&e- itself to permit full esqiansion. 

as. 34. The device according to claim 1 wherein the 

23. The device according to datm 22 wherem the sheath is a meshwork surroimding the prosthesis with 
sheath surrounding the strq)pable tube is formed of a spaces between meshes filled and anoothed with a sub- 
patterned thread material. 65 stance that dissolves in the body of a patient 

24. The device according to claim 22 wherein the 35. The device according to claim 1 wherein the 
sheath surrounding prosthesis is strq)pable tnbe manu* thread material forming the shrath is provided with a 
factured by crocheting. lubricant to reduce firiction. 
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36. The device acoordixig to claim 1 wherein at least 44. The system of claim 43 whoein said release-con* 
the drawstring is con^ructed with metal so that it is trol mesh is a mesh of the type fonned by forming a first 
visible in an x-ray image. over said wrapped portion that extends over one 

37. The device according to claim 1 wherein the end of said prosthesis, a &ee end of said thread being 
proximal end of the prosthesis is flared m the expanded ^ ^nned into a second loop which is wrapped around 
state, following removal of the sheath. ^""^ toongh ^ first loop, and the pro- 

38. TTie device accordmg to daim 1 or 17 wherein ^ J^^. "^^tu^. 
^d^pr^isfc^^^ -^P^^-^llP^ 

39. The device accordmg to dami 1 or 17 wherem nates in an end loop. 

said prosthesis is a knitted mesh tube. 45. The system of claim 43 wherein a free end of said 

40. The device according to daim 1 or 17 v^erdn thread from said end loop extends to the proxunal end 
said prosthesis is a crocheted mesh tube. ggjjj catheter, wherdjy pulling said thread will re- 

4L The device according to daim 1 wherein said lease said end loop from said cath^er and continued 

prosthesis is a mesh tobe composed of plastic thread is pulling will unravd said mesh from one end to the other 

material. releasing said prosthesis from one end to another. 

42. The device of claim 1 or 35 wherein the thread 46. The system of claim 45 wherein the end loop of 
formii^ said sheath is provided with a lubricant said mesh is rdeasably secured to said catheter. 

43. A systm for implanting a prosthesis at a desired 47. The system of daim 46 wherein said end loop is 
location m a body lumen, coii^>rising: ^ releasably secured by an elastic sleeve attached to said 

a cath^er constructed for percutaneous delivery, catheter, 

induding a distal portion for recdving and carry- system of daim 47 wherdn the first loop is 

ing said prosthesis to said location, and a prosthesis ^^^^ ^ ^'^^^^ ^ ^^"^^ 

rdcasc control mesh formed of a thread-like strand u - ^ ^ * 

. , , . * . . « . 25 49. The s^tem or Hfltm 45 wherem said free end of 

and surroundmg said prosthesis for substentially its 33^^ thread extends through a lumen in said catheter to 

entire length, said release-control mesh bemg capa- proximal end. 

ble of maintammg said prosthesis on said catheter gQ ^^^^ 43^9 wherein 

and said rdease control mesh further capable of ^gsh unravels fix)m the distal end to the proximal 

being controllably unravded fix>m one end to the 30 end. 

other by pulling an end of said thread-like strand to 51. The system of any one of claims 43-49 wherein 

rdease said prosthesis from said catheter and allow said prosthesis is a self-expanding prosthesis of the type 

it to be expanded into engagement with said body that expands under spring force. 



lumen at said desired site. 
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